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 本論文は、「序論（第 1章、第2章）」、「本論（第 3章～第 5章）」、「総括
と今後の展望（第6章）」から構成される（図1-1）。 








































































































































19) 上西園武良 他：温水洗浄便座における洗浄強さ感に関する研究 洗浄強さ感
を設計値に変換する方法について，デザイン学研究，83-88，55，2，2008 






































































































































































































































































































































































































































[補足資料2-1] ISO/TC159 規格、規格原案、関連JIS 規格一覧（2007年現在） 
 
SC1 Ergonomic guiding principles 
 
SC1/WG1 Principles of the design of work systems 
ISO 6385:2004  Ergonomic principles in the design of work systems 
（JIS Z 8501 人間工学－作業システム設計の原則）発行予定 
AWI 6385-1  Ergonomics -- Part 1: Basic concepts, terms and 
definitions 
AWI 6385-2  Ergonomics -- Part 2: Ergonomic principles in the design 
of work systems 
 
SC1/WG2 Ergonomic principles related to mental work 
ISO 10075:1991  Ergonomic principles related to mental work-load 
‒General terms and definitions 
（JIS Z 8502:1994 人間工学－精神的作業負荷に関する原則－用語及
び定義） 
ISO 10075-2:1996 Ergonomic principles related to mental work-load ‒Design 
principles 
（JIS Z 8503:1998 人間工学－精神的作業負荷に関する原則－設計の
原則） 
ISO 10075-3:2004 Ergonomic principles related to mental work-load 
-Part 3: Principles and requirements concerning methods 
for measuring and assessing mental work-load 
 
SC1/WG4 Usability of everyday products 
ISO 20282-1:2006  Ease of operation of everyday products 
－ Part 1:Design requirement for context of use and user 
characteristics 
TS 20282-2:2006  Ease of operation of everyday products 
－ Part 2:Test method for walk-up-and-use products 
PD PAS 20282-3  Ease of operation of everyday products 
－ Part 3: Test method for consumer products 
PD PAS 20282-4 Ease of operation of everyday products 
－ Part 4: Test method for the installation of consumer 
products 
 




CEN Lead 規格 
NP 12892  Ergonomics ‒ Reach envelopes 
ISO 14738:2002  Anthropometric requirements for the design of 
workstations at machinery 
ISO 15534-1:2000  Ergonomics ‒ Access dimensions for the design of machinery 
– Part 1: Principles for determining the dimensions 
required for openings for whole body access into machinery 
ISO 15534-2:2000  Ergonomics ‒ Access dimensions for the design of machinery 
‒ Part 2: Principles for determining the dimensions 
required for access openings 
ISO 15534-3:2000  Ergonomics ‒ Access dimensions for the design of machinery 
‒ Part 3: Anthropometric data 
ISO 15536-1:2005  Ergonomics ‒ Computer manikins, body templates 
‒ Part1: General requirements 
ISO 15536-2:2007  Ergonomics ‒ Computer manikins, body templates 
‒ Part2: Verification of function and validation of 
dimensions for computer manikin systems of computer 
manikins 
ISO 15537:2004  Principles for selecting and using test persons for 
anthropometric aspects of industrial products and designs 
 
SC3/WG1 Anthropometry 
DIS 7250-1  Basic human body measurements for technical design 
‒ Part 1: Body measurement definitions and landmarks 
NP TR 7250-2  Basic human body measurements for technological design 
‒Part2: Statistical summaries of body measurements from 
individual ISO populations 
NP 7250-3  Basic human body measurements for technological design 
– Part 3: Worldwide and regional design values for use in 
ISO equipment standards 
ISO 15535:2003  General requirement for establishing anthropometric 
database 
ISO 20685:2005  3D scanning methodologies for internationally 
compatible anthropometric databases 
 
SC3/WG2 Evaluation of working postures 




SC3/WG4 Human physical strength : manual handling and force limits 
ISO 11228-1:2003  Ergonomics ‒ Manual handling ‒ Part 1: Lifting and 
carrying 
ISO 11228-2:2007  Ergonomics ‒ Manual handling ‒ Part 2: Pushing and 
pulling 
ISO 11228-3:2007  Ergonomics ‒ Manual handling ‒ Part 3: Handling of low 
loads at high frequency 
 
SC3/WG5 Principles and Application of the Standards 
TS 20646-1:2004  Ergonomic procedures for the improvement of local 
muscular workloads 
- Part 1:Guidelines for reducing local muscular workloads 
JIS 規格 
JIS Z 8500:1994  人間工学－人体寸法測定 
JIS Z 8500:2002  人間工学－設計のための基本人体測定項目 




SC4 Ergonomics of human-system interaction 
 
SC4/SC7JWG 
ISO/AWI 27851  Systen and software product quality -- Requirements and 
evaluation (SQuaRE) － Common industry format for 
usability － General framework for usability-related 
information 
 
SC4/WG1 Fundamentals of controls and signalling methods 
ISO 1503:1977  Geometrical orientation and directions of movements 
（JIS Z 8907:1985 方向性及び運動方向通則） 
ISO DIS1503(rev)  Spatial orientation and direction of movement －
Ergonomic requirements 
ISO 9355-1:1999  Ergonomic requirements for the design of displays and 
control actuators 
‒Part 1:－Human interactions with displays and control 
actuators 
ISO 9355-2:1999  ‒ Part 2:Displays 
－24－ 
  
ISO 9355-3:2006  ‒ Part 3:Control actuators 
DIS 9355-4  ‒ Part 4:Location and arrangement of displays and 
control actuators 
 
SC4/WG2 Visual display requirements 
ISO 9241-3:1992  Ergonomic requirements for office work with visual 
display terminals(VDTs) 
‒ Part 3: Visual display requirements 
（JIS Z 8513:1994 人間工学－視覚表示装置を用いるオフィス作業－
視覚表示装置の要求事項） 
ISO 9241-3:1992/Amd 1 :2000 
Ergonomic requirements for office work with VDTs 
‒Part 3: Visual display -Amendment 1: Annex C(normative): 
Visual performance and comfort test 
（JIS Z 8513:2006 人間工学－視覚表示装置を用いるオフィス作業 
－視覚表示装置の要求事項）：補遺視覚表示試験 
ISO 9241-7:1998  ‒ Part 7: Display requirements with reflections 
（JIS Z 8517:1999:人間工学－視覚表示装置を用いるオフィス作業 
－画面反射に関する表示装置の要求事項） 
ISO 9241-8:1997  Ergonomic requirements for office work with VDTs 
‒ Part 8: Requirements for displayed colours 
（JIS Z 8518:1998 人間工学－視覚表示装置を用いるオフィス作業－
表示色の要求事項） 
ISO 13406-1:1999  Ergonomic requirements for work with visual displays 
based on flat panels 
‒Part1: Introduction 
（JIS Z 8528-1:2002 人間工学－フラットパネルディスプレイ (FPD)
を用いる作業 
－第１部：通則 
ISO 13406-2:2001  Ergonomic requirements for work with visual displays 
based on flat panels 
‒ Part2: Ergonomic requirements for flat panel 
displays 
（JIS Z 8528-2:2006:人間工学－フラットパネルディスプレイ (FPD)
を用いる作業 
－第2 部： FPD の人間工学要求事項 
DIS 9241-300  Ergonomics of human system interaction̶Part 300: 
Introduction for electronic visual displays 
－25－ 
  
DIS 9241-302  －Part 302: Terminology for electronic visual displays 
DIS 9241-303  －Part 303: Ergonomic requirements for electronic 
visual displays 
DIS 9241-304  －Part 304: Usability laboratory test methods for 
electronic visual displays 
DIS 9241-305  － Part 305: Optical laboratory test methods for 
electronic visual displays 
DIS 9241-306  －Part 306: Workplace test methods for electronic 
visual displays 
DIS 9241-307  － Part 307: Analysis and compliance methods for 
electronic visual displays 
TR 9241-308  － Part 308:Surface conduction electron-emitter 
displays(SED) 
 
SC4/WG3 Control, workplace and environmental requirements 
ISO 9241-4:1998  Ergonomic requirements for office work with 
VDTs‒Keyboard requirements 
（JIS Z 8514:2000 人間工学－視覚表示装置を用いるオフィス作業－
キーボードの要求事項） 
ISO 9241-5:1998  Ergonomic requirements for office work with VDTs 
‒Part 5: Workstation layout and postural requirements 
（JIS Z 8515:2002 人間工学－ワークステーションのレイアウト及び
姿勢の要求事項） 
ISO 9241-6:1999  Ergonomic requirements for office work with VDTs 
‒Part 6: Guidance on the work environment 
（JIS Z 8516: 人間工学－視覚表示装置（VDTs）を用いたオフィス作
業に対する 
人間工学的要求－作業環境に関する指針(原案提出)） 





ISO 9241-400  Ergonomics of human system interaction ‒ Part 
400:Guiding principles, introduction and general 
design requirements for physical input devices 
DIS 9241-410  Ergonomics of human system interaction ‒ Part 410: 




SC4/WG4 Task requirements 
ISO 9241-2:1992  Ergonomic requirements for office work with VDTs 
‒Part2: Guidance on task requirements 
（JIS Z 8512:1995人間工学－視覚表示装置を用いるオフィス作業 
－仕事の要求事項についての指針） 
 
SC4/WG5 Software ergonomics and human-computer dialogues 
ISO 9241-1:1997 Amd 1 :2001 
Ergonomic requirements for office work with VDTs 
‒ Part 1: General introduction ‒Amendment 1 
（JIS Z 8520:1999 人間工学－視覚表示装置を用いるオフィス作業－
対話の原則） 
ISO 9241-110:2006  Ergonomics of human system interaction̶Part110: 
Dialogue principles 
ISO 9241-11:1998  Ergonomic requirements for office work with VDTs ‒ Part 
11:Guidance on usability 
（JIS Z 8521:1999 人間工学－視覚表示装置を用いるオフィス作業－
使用性の手引） 
ISO 9241-12:1998  Ergonomic requirements for office work with VDTs 
‒ Part 12:Presentation of information 
ISO 9241-13:1998  Ergonomic requirements for office work with VDTs ‒ Part 
13:User guidance 
ISO 9241-14:1997  Ergonomic requirements for office work with VDTs ‒ Part 
14:Menu dialogues 
（JIS Z 8524:1999 人間工学－視覚表示装置を用いるオフィス作業－
メニュー対話） 
ISO 9241-15:1997  Ergonomic requirements for office work with VDTs ‒ Part 
15:Command dialogues 
（JIS Z 8525:2000 人間工学－視覚表示装置を用いるオフィス作業－
コマンド対話） 
ISO 9241-16:1999  Ergonomic requirements for office work with VDTs 
‒ Part 16:Direct manipulation dialogues 
（JIS Z 8526人間工学－視覚表示装置を用いるオフィス作業 
－直接操作対話 (原案提出)） 
ISO 9241-17:1998  Ergonomic requirements for office work with VDTs ‒ Part 
17:Form filling dialogues 




ISO DIS 9241-151  Ergonomics of human system interaction̶Part 151: 
Guidance on World Wide Web user interfaces 
ISO DIS 9241-171  Ergonomics of human-system interaction ̶Part 171: 
Guidance on software accessibility 
ISO 14915-1:2002  Software ergonomics for multimedia user interfaces 
－Part 1: Design principles and framework 
（JIS Z 8531-1人間工学－マルチメディアを用いるユーザインタフェ
ースのソフトウェア 
第1 部：設計原則及び枠組み (原案提出)） 
ISO 14915-2:2003  ‒ Part 2:Multimedia control and navigation 
ISO 14915-3:2002  ‒ Part 3:Selection of media and media combination 
（JIS Z 8531-3人間工学－マルチメディアを用いるユーザインタフェ
ースのソフトウェア 
第3 部：メディアの選択と組合せ (原案提出) 
TS 16071:2003  Ergonomics of human-system interaction 
‒Guidance on accessibility for human-computer interfaces 
 
SC4/WG6 Human centred design process for interactive systems 
ISO 9241-1:1997  Ergonomic requirements for office work with VDTs ‒ 
General introduction 
（JIS Z 8511:1999 人間工学－視覚表示装置を用いるオフィス作業－
通則） 
ISO DIS 9241-20  Ergonomics of human-system interaction ̶ Part 20: 
Accessibility guidelines for 
information/communication technology (ICT) equipment 
and services 
ISO 13407:1999  Human-centred design processes for interactive 
systems 
（JIS Z 8530:2000インタラクティブの人間中心設計過程） 
TR 16982:2000  Usability methods supporting human-centred design 
ISO PAS 18152:2003  A specification for the process assessment of 
human-system issues 
TR 18529:2000  Ergonomics‒ Ergonomics of human-system interaction 
‒Human-centred lifecycle process descriptions 
 
SC4/WG8 Ergonomic design of control centres 
ISO 11064-1:2000  Ergonomic design of control centres 
－28－ 
  
‒Part1: Principles for the design of control centres 
（JIS Z 8503-1:2002:人間工学－コントロールセンターの設計 
－コントロールセンターの設計原則） 
ISO 11064-2:2000  Ergonomic design of control centres 
‒ Part2: Principles for the arrangement of control suites 
（JIS Z 8503-2:2006:人間工学－コントロールセンターの設計 
－コントロールスウィートの基本配置計画の原則） 
ISO 11064-3:1999  Ergonomic design of control centres ‒ Part3: Control 
room layout 
（JIS Z 8503-3:1999人間工学－コントロールセンターの設計 
－コントロールルームの配置計画） 
ISO 11064-4:2004  Ergonomic design of control centres 
‒ Part4: Layout and dimensions of workstations 
(JISZ8503-4: 人間工学－コントロールセンターの設計ー第4 部 : 
ワークステーションの配置及び寸法 (原案提出)) 
FDIS 11064-5  ‒ Part5: Displays, controls, interactions 
ISO 11064-6:2005  ‒ Part6: Environmental requirements for control 
centres 
(JISZ8503-6: 人間工学－コントロールセンターの設計ー第6 部 : 
コントロールセンターの環境 (原案提出)) 
ISO 11064-7:2006  ‒ Part7: Principles for the evaluation of control 
centres 
 
SC4/WG9 Haptic and tactile interactions 
CD 9241-920  Ergonomics of human-system interaction -- Guidance on 
haptic and tactile interactions 
 
SC5 Ergonomics of the physical environment 
 
SC5/WG1 Thermal environments 
ISO 7243:2003  Hot environments‒Estimation of the heat stress on 
working man, based on the WBGT-index (wet bulb glove 
temperature) 
（JIS Z 8504:1999 人間工学－WBGT（湿球黒球温度）指数に基づく作
業者の熱ストレスの評価） 
ISO 7726:2003  Ergonomics of the thermal environment 
‒Instruments for measuring physical quantities 
ISO 7730:2005  Analytical determination and interpretation of 
－29－ 
  
thermal comfort using calculation of the PMV and PPD 
indices and local thermal comfort 
ISO7933: 2004  Ergonomics of the thermal environment - Analytical 
determination and interpretation of heat stress using 
calculation of the predicted heat strain 
ISO 8996:2004  Ergonomics-Determination of metabolic heat production 
ISO 9886:2004  Evaluation of thermal strain by physiological 
measurements 
ISO 9920:1995  Ergonomics of the thermal environment 
‒Estimation of the thermal insulation and evaporative 
resistance of a clothing ensemble 
FDIS 9920(rev.)  Ergonomics of the thermal environment 
‒Estimation of the thermal insulation and water vapour 
resistance of a clothing ensemble 
ISO 10551:2005  Assessment of the thermal environment using subjective 
judgment scales 
ISO 11079:1993  Evaluation of cold environments ‒Determination of 
required clothing insulation (IREQ) 
DIS 11079(rev.)  Evaluation of the thermal environments ‒ Determination 
and interpretation of cold stress when using required 
clothing insulation (IREQ) and local cooling effects 
ISO 11399:1995  Ergonomics of the thermal environment 
‒ Principal and application of International Standards 
ISO 12894: 2006  Ergonomics of the thermal environment 
‒ Medical supervision of individuals exposed to hot or 
cold environment 
ISO 13731: 2006  Ergonomics of the thermal environment ‒ Vocabulary and 
symbols 
ISO 13732-1:2006  Ergonomics of the thermal environment ‒ Methods for 
assessment of human Responses to contact with surface 
‒ Part 1: Hot surfaces 
TS 13732-2:2003  Ergonomics of the thermal environment ‒ Methods for the 
assessment of human responses to contact with surfaces 
- Part 2: Human contact with surfaces at moderate 
temperature. 
ISO 13732-3: 2005  Ergonomics of the thermal environment ‒ Methods for the 
assessment of human responses to contact with surfaces 
- Part 3: Cold surface 
－30－ 
  
TS 14415: 2005  Ergonomics of the thermal environment 
‒The Application of international standards for people 
with special requirements 
ISO 14505-1:2006  Ergonomics of the thermal environment‒ Vehicles 
-Part 1: Principles and methods for assessment of thermal 
stress 
ISO 14505-2:2006  Ergonomics of the thermal environment ‒Vehicles 
-Part 2: Determination of Equivalent Temperature 
ISO 14505-3:2006  Ergonomics of the thermal environment ‒Vehicles 
-Part 3: Evaluation of thermal comfort using human 
subjects 
ISO15265: 2004  Ergonomics of the thermal environment 
‒Risk assessment strategy for the prevention of stress or 
discomfort in thermal working conditions 
DIS 15743  Ergonomics of the thermal environment‒Working 
practice in cold: 
Strategy for risk assessment and management and 
environments 
NP 15742  Determination at the combined effect of the thermal 
environment, air pollution, acoustics and 
illumination on humans 
 
SC5/WG2 Lighting Environments 
ISO/CIE 8995: 2002  Lighting of indoor work places 
 
SC5/WG3 Danger signals and communication in noisy environments 
ISO 7731:2003  Danger signals for public and work areas ‒ Auditory 
danger signals 
ISO 9921:2003  Ergonomics - Assessment of speech communication 
ISO 11428:2003  Ergonomics ‒Visual danger signals ‒General 
requirements, design and testing 
ISO 11429:2003  Ergonomics ‒System of auditory and visual danger and 
information signals 
PRF TR 19358:2002  Ergonomics ‒ Construction and application of tests for 
speech technology systems 
 
SC5/WG4 Integrated environments 
NWIP  Ergonomics of the Physical environment – Assessment of 
－31－ 
  
environments by means of an environmental survey involving 
measurements of the environment and subjective responses of 
people 
 
SC5/WG5 People with special requirements 
NP 24500  Guidelines for all people, including elderly persons 
and persons with disabilities 
‒ Auditory signals on consumer products ‒ 
NP 24501  Guidelines for all people, including elderly persons 
and persons with disabilities 
‒ Auditory signals on consumer products ‒ Sound pressure 
levels of signals for the elderly and in noisy conditions 
NP 24502  Guidelines for all people including elderly persons 
and persons with disabilities ‒ Visual signs and 
displays - Specification of age-related relative 
luminance and its use in assessment of light ‒ 
 
TC159/WG2 Ergonomics for people with special requirements 
ISO/TR22411  Ergonomic data and ergonomic guidelines for the 
application of ISO/IEC Guide 71 to products and 
services to address the needs of older persons and 
persons with disabilities 
 
【参考規格】 
ISO/IEC/JTC1/SC35/WG6 User Interfaces for People with Special Needs -- 
including children, the elderly, the permanently or temporarily disabled and 
people in constrained usaged environments rgonomics for people with special 
requirements 
 
PDTR 19765:  Information Technology ‒ Survey of icons and symbols 
that provide access to functions and facilities to 
improve the use of IT products by the elderly and 
persons with disabilities 
PDTR 19766:  Information Technology ‒ Guidelines for the design of 
icons and symbols to be accessible to all users, 
including the elderly and persons with disabilities 
NWIP:  Information technology ‒ Framework for establishing 










































































































































































































































































































































































































































































































































































































































































































































































2)森口繁一：品質管理講座 新編 統計的方法 改訂版,日本規格協会,1991 
3)石村貞夫：分散分析のはなし，東京図書,2003 
4)日本規格協会 名古屋QC教育研究会 編：実践SQC虎の巻,日本規格協会,1998 
5)Stevens, S.S.：The direct estimation of sensory magnitude, Am. Jour. 
Psycol.,69, 1-25,1956 
6)Thurston, L.L.：Measurement of values, Univ. Chicago Press, 1959 
7)印東太郎：「感覚尺度構成法」, 和田洋平ほか（編）：『感覚知覚心理学ハンド
ブック』, 誠信書房, 56-73, 1963 









13)Kaminishizono T．: Research concerning human-centred design; applicability 
to a household sewing machine， Related papers; Posters， 16th World Congress 

















































































 x εγαααα ++−+−= )()(   (4-1) 
 
i,j：ダイアル位置の識別 
  k：被験者の識別,k =1,2,‥,8 
  αi：Aiに対する洗浄強さ感（被験者の平均値） 
αik：Aiに対する被験者kの洗浄強さ感のαiからの差 



























































































項目 平方和 自由度 不偏分散 F 寄与度
主効果 178.938 3 59.646 183.9** 89.4%
主効果＊個人 11.563 21 1.285 3.960** 2.4%
組み合わせ効果 1.688 3 0.563 1.734 0.4%
誤差 6.813 21 0.324 7.8%


















































































































































































    (4-2) )088.0/ln(497.1 FR =
 








































































































































































































表4-3  ln(F)の分布のまとめ 
 
平均 σ 平均-2σ 平均 σ 平均+2σ
男性 -3.03 1.14 -5.31 -2.15 0.70 -0.75












































平均 σ 平均-2σ 平均 σ 平均+2σ
男性 0.048 3.13 4.92×10-3 0.116 2.02 0.472



















 ( )vvSF 00ρ=     (4-3) 
 








     (4-4) 00 / SQv =
 
 ( ) ghSQv 2/ 20 −=    (4-5) 
 






















































































































































































































































補表4-2 評価データ（生データ）  x
 １－２ １－３ １－４ ２－３ ２－４ ３－４
2 1 3 1 1 1
1 3 3 0 1 1
1 2 3 2 3 1
2 3 3 1 2 1
2 2 3 1 2 0
1 2 2 1 1 0
2 3 3 1 3 2



















補表4-3  i,jとダイヤル角度との対応 
 i  ,j １ ２ ３ ４
















ijkki xx を求める。 
補表4-4  kix •
 ﾀﾞｲｱﾙ角度 160度 120度 90度 50度 Σ
ﾊﾟﾈﾗ1 6 0 -1 -5 0
ﾊﾟﾈﾗ2 7 0 -2 -5 0
ﾊﾟﾈﾗ3 6 4 -3 -7 0
ﾊﾟﾈﾗ4 8 1 -3 -6 0
ﾊﾟﾈﾗ5 7 1 -3 -5 0
ﾊﾟﾈﾗ6 5 1 -3 -3 0
ﾊﾟﾈﾗ7 8 2 -2 -8 0
ﾊﾟﾈﾗ8 8 3 -4 -7 0
















kii xα を求める。 
補表4-5 平均の洗浄強さ iα  
 ﾀﾞｲｱﾙ角度 160度 120度 90度 50度






[4-5] ( αi -αj )の95%信頼区間 
 




１－２ １－３ １－４ ２－３ ２－４ ３－４
1.704 2.735 3.517 1.392 2.173 1.142



































・下記に(1)(2)(3)を試すに当たっては、必ずダイヤル（角度）位置 90 から開始ください。 
  
 (1)頼りないと感じるダイヤル（角度）範囲が有りますか 
  ①有り→       度以下 
   ②なし 
  
    [頼りないと感じる内容（複数選択可）] 
     ①強さが不足 
     ②当たる面積が不足 
     ③水量が不足 
     ④洗える気がしない 
     ⑤その他 
  
 (2)強すぎると感じるダイヤル（角度）範囲が有りますか 
  ①有り→       度以上 
②なし 
 
    [強すぎると感じる内容（複数選択可）] 
     ①痛い 
     ②水量が多すぎる 
     ③水が飛び散る 
     ④その他 
 
 (3)快適に使用できるダイヤル（角度）範囲が有りますか 
  ①有り→       度～       度 




















































No. 被験者No. 年齢 No. 被験者No. 年齢
1 1 29 1 31 27
2 2 29 2 32 25
3 3 28 3 33 25
4 4 25 4 34 24
5 5 25 5 35 25
6 6 26 6 36 28
7 7 26 7 37 28
8 8 27 8 38 23
9 9 24 9 39 27
10 10 24 10 40 27
11 11 36 11 41 31
12 12 36 12 42 32
13 13 38 13 43 35
14 14 39 14 44 30
15 15 36 15 45 32
16 16 31 16 46 33
17 17 34 17 47 34
18 18 35 18 48 33
19 19 38 19 49 30
20 20 38 20 50 29
21 21 53 21 51 48
22 23 53 22 52 42
23 24 44 23 53 43
24 25 49 24 54 46
25 26 43 25 55 48
26 27 43 26 56 50
27 28 56 27 57 57
28 29 45 28 58 40
29 30 54 29 59 43


































































16 150 180 47 120 150
23 140 160 51 100 130
14 130 150 54 100 120
62 130 150 37 90 120
15 120 170 38 90 140
20 120 140 39 90 120
24 120 150 52 90 100
17 110 170 57 90 140
29 110 150 59 90 100
28 100 120 33 80 100
30 100 150 35 80 100
2 90 120 42 80 100
8 90 180 34 70 100
10 90 120 44 70 130
13 90 110 46 70 100
19 90 120 48 70 80
21 90 150 49 70 110
61 90 100 56 70 110
25 80 160 60 70 80
3 70 100 31 60 80
5 70 100 32 60 90
18 70 80 40 60 90
1 60 120 43 60 90
4 60 90 45 60
6 60 110 50 60 80
7 60 100 53 60 90
9 50 80 55 60 9
26 50 60 58 60 90
11 30 60 36 50 60















































4)古林満之 他：超省エネ温水洗浄便座，Matsushita Tech J,52,6,474-477,2006 
5)青野拓：環境と省エネルギー，建築設備，別冊付録, 158-162,2006 
6)松下電器産業：給湯機器/バストイレ機器-自動化から省エネ･ネットワーク技術に








10)白木彰人 他：温水洗浄便座 座り心地の改良，第 29 回官能評価シンポジウム
報文集,93-98,1999 
11)国民生活センター：温水洗浄便座の比較テスト結果，温水洗浄便座の比較テスト







































































































































ln588.1 τ−=R    (5-1) 
 
















































































































































































































































 θτ sinrmg=    (5-2) 
 






































































回転トルク測定時の測定条件である、r：80mm, m：6.4kg, g：9.8 m s-2 を用いた。
この後、具体的な枕の設計値（寸法、材質等）に展開する必要がある。種々の方法


















































































枕：                               








































No. 性別 年齢（才） 身長（cm） 体重（kg）
1 男 27 173 98
2 男 25 171 56
3 男 25 165 60
4 男 25 173 65
5 男 35 170 70
6 男 43 172 62
7 男 43 168 60
8 男 49 167 72
9 男 54 165 57
10 男 51 163 63
11 女 25 157 55
12 女 28 168 50
13 女 28 156 50
14 女 32 154 50
15 女 36 163 53

























A B C D E F
被験者1 2 0 1 2 -1 -1
被験者2 2 1 1 2 0 -1
被験者3 1 1 -1 -1 1 -1
被験者4 1 -1 0 -1 -2 -1
被験者5 2 1 0 0 -1 -2
被験者6 2 1 1 1 -1 -1
被験者7 2 1 1 -1 1 -1
被験者8 1 2 2 -1 1 2
被験者9 -1 0 2 1 -1 -1
被験者10 -1 1 -1 1 -1 -1
被験者11 1 0 1 1 -1 0
被験者12 2 -1 -1 -2 -2 -1
被験者13 2 1 1 1 1 -2
被験者14 1 1 1 1 -2 -1
被験者15 -1 -1 -1 0 0 -2
被験者16 2 2 -1 1 0 -1
平均 1.25 0.75 0.40 0.10 -0.25 -0.95
信頼区間
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1) Aaronson S.T. et al：Brain state and body position. A time-lapse video study 















































































































































































































































































































































































































































最終的に採用した図 6-4 でのパフォーマンステストの結果を表 6-3 に示す。この
時の被験者数は9名である。 
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